Background: Rapid changes in global economies and industrialization have resulted in switch from traditional diets and labor intensive lifestyle to consumption of modern calorie-rich diets loaded with fat and sugar contents, accompanied with sedentary lifestyle further leading to onset of numerous non-communicable, chronic disorders; obesity being one of them. This study aims at investigating risk posed by family history of obesity over the generations for inducing extreme overweight conditions among adolescent females of Delhi. Methods: Present work is a cross-sectional study conducted in Delhi (India) with sample size of 444 females aged between 18 -22 years. Socio-demographic aspect along with lifestyle-related profile of participants was assessed using a self-administered proforma. Prior history of obesity among family members, if any, was noted as well, and anthropometric and physiologic measurements were recorded using well established customary techniques. Analysis was carried out in SPSS 20.0. Results: Participants holding a history for obesity in family were comparatively more obese than their counterparts. Positive family history for the same has been found possessing a notably closer association with elevated levels of adiposity determined by various physical and physiological variables. Conclusion: Family history of excessive fatness develops high risk of pathological manifestation for the same in upcoming generations that needs to be administered effectively-at individual or population level, and addressed efficiently by one's family or by the prevailing governmental provisions.
Introduction
An important determinant of morbidity and mortality of people all over the world is non-communicable diseases. Non-communicable diseases have major consequences for people in all age groups all over the world. But it primarily involves adults, the most productive and active population, responsible for the economic and social welfare of both children and elderly people dependent on them [1] . There are studies that have illustrated an increased incidence of non-communicable, chronic maladies among the family members of patients who were themselves under distress with such diseases amongst different populations [1] [2] [3] . Different patho-physiological and metabolic changes, such as insulin insensitivity, higher levels of LDL and triglycerides, cardiac and renal morphological and functional changes qualitatively similar to those found among patients, can often be detected in the pre-disease phase. This highlights the need for early detection of the population at risk to initiate interventions in advance adopting anticipatory measures preventing progression of disease [1] .
Obesity has surfaced as a major non-communicable health risk factor on a worldwide-scale, whereby much focus is now being shifted towards finding the environmental trigger and its prevention [4] . Lifestyle changes along with epigenetic mechanisms have been known to have indirect associations with metabolism and energy expenditure, thus aggravating proneness to lifestyle disorders, primarily obesity [5] [6] . It is well known and understood that the complex web of association among lifestyle, physical activity, diet and epigenetic mechanisms paves way for declining physical activity levels spontaneously, further leading to energy imbalance and reduced total energy expenditure, finally directing the path for expansion of obesity trends [7] [8] . Over the last few decades incidence rate of excess body weight and obesity have augmented considerably. Worldwide, over 30% of the total adult population constituting to be around 1 billion in number has been categorized as obese, currently. It signals towards the fact that in the forthcoming years such drift will not suspend at all rather it is expected to continue unabatedly [9] . Scientific investigations have revealed that the prevalence of obesity is furthermore among children living in households where both their parents are overweight or obese. Even if one of their parents is obese then the chance for such children to become obese adults increases dramatically by 30% than the non-obese; and it also increases by 17 times for individuals between 15 to 17 years of age [10] [11] .
Several studies have reported alarmingly upward trends for obesity particularly among females living in Delhi [12] [13] [14] using body composition (densitometric) and anthropometric techniques. Here, it becomes significant to understand that the perils associated with onset of a disorder can be determined using cases of family history that has a significant role to play in predicting and diagnosing a disease. Family history is a complex association between hereditary factors, environment and behavioral regime being shared on a larger degree than just with the general population. Yet over some of these factors even science is [15] . Nonetheless, focusing on the behavioral facets-taking healthier diet and maintaining sufficient physical activity levels, the basic of all, are highly recommended strategies for taming obesity [16] . Delhi being a metropolitan city is more prone to lifestyle problems and exposed to western culture. Contemplating over these lines present study attempts to concentrate on Delhi population facing such problems and assess the extent of risk related to family history of obesity for being obese over the forthcoming generations among a small subset of adolescent females of Delhi.
Methodology
The sample for present cross-sectional study consisted of 444 females aged between 18 -22 years. All participants were under-graduate students of Daulat
Ram College, affiliated with University of Delhi. Data was collected using multi stratified sampling. Socio-demographic information and other parameters related to lifestyle were gathered using a self-administered proforma from all participants that included sections on demography, socioeconomic status, lifestyle/behavioural regime and first-degree family history for obesity. However, before administering the proforma, informed written consent was taken from all the participants who wished to volunteer for the study after gaining insights about its aim. Ethical clearance was obtained from the principal of the college.
Anthropometric and physiological measurements were recorded using standard techniques recommended by Weiner & Lourie (1969) [17] and Shavers (1982) [18] respectively.
Blood pressure was recorded in a relaxed position with arm placed at heart level using Omron blood pressure monitor. For stature, crossbar of anthropometer was raised up to height of participant touching the vertex, in mid sagital plane when head is in Frankfurt Horizontal Plane while, weight was measured using Omron Karada Scan (Model HBF-362). Waist circumference was measured at the midpoint between the lower margin of the least palpable rib and the top of the iliac crest, using a stretch resistant tape. Hip circumference was measured around the widest portion of the buttocks, with the tape positioned parallel to the floor. For all measurements, every participant was asked to stand with feet close together, arms raised by the sides and body weight being evenly distributed, with minimum clothing. Obesity related conditions were described based on BMI [19] , WHR [20] , WHtR [21] and waist circumference [22] recommended over an international basis. All indices were further calculated using the previously recorded measurements.
Family history for obesity was described based on responses specified by participants as "yes" or "no", since self-reported family history of the condition as a recollection of diagnosis among first-degree relatives is easy to ascertain [1] , however biases due to differential recall could not be eliminated. Data analysis was carried out using descriptive, inferential statistics and cross-tabulation in SPSS 20.0. Student's t-test and Chi-square test were used to work out homogene- 
Results
Baseline characteristics of participants are depicted in Table 1 and Figures 1-3 A positive family history of obesity has a notably huge association with exalted body age, total body fat percentage, body mass index, waist circumference, waist hip ratio and waist height ratio, shown in Table 2 (positive and negative history of obesity in family were coded 1 and 2, respectively). From Table 3 , participants retaining a history for obesity in family demonstrated a higher mean body age, 28.8 years compared with others who did not have a familial association with obesity (24.8 years). Mean body weight was also witnessed to be more among the former than the latter (57.5 kg vs 52.1 kg). 76.1 cm was recorded to be the mean waist circumference for persons who had reported a family history Table 2 . Correlation between family history for obesity and adiposity measures. held a high statistical significance. It could be deduced that persons holding a history for obesity in family are far more obese or are under constant risk for being so in near future. As per Table 4 , in overweight/obese (for body mass index) class from both categories, participants ascertaining their family as having cases of obesity in past had majority participants (27.1%) than the ones who had not reported any such history (12.4%), with high statistical significance (p < 0.001). Considering the group at risk for high waist height ratio, participants who reported such family history were comparatively more in proportion (25.9% vs 21.4%), among both the categories of family history for obesity at p < 0.01. On similar lines, participants at risk for waist circumference and waist hip ratio were more in fraction among those with a family history of obesity compared to their counterparts (for statistical non-significance).
From Table 5 , it could be noted that odds ratio was significantly higher for WHtR (OR = 3.1; CI = 1.28, 7.66) and highest for body mass index (OR = 2.3; CI = 1.32, 3.99) in association with family history reported for obesity. This is suggestive of the fact that positive incidences of obesity among family members in past leads to elevated adiposity in forthcoming generations. However, same could not be said with considerable substantiation to be true for waist circumference and waist hip ratio.
Discussion
Increased incidence of non-communicable disorders in developing nations is an outcome of cumulative effect of demographic transitions, such as increase in life expectancy, increase in proportion of the older age group population; and epidemiological transition like availability of immunizations and treatment for infectious diseases which in turn reduces the immediate impact of many such diseases. On the other hand, urbanization and westernization-related changes in lifestyle, such as dietary patterns, smoking and alcohol consumption practices, physical inactivity and increased levels of stress, lead to an increased threat for the advent of chronic, non-communicable diseases [1] [23] .
One of the most rapidly growing public health problems in terms of its prevalence, costs and health effects is obesity that is affecting an increasingly larger number of countries worldwide [13] . Obesity pandemic is a much more common, demanding for vital attention, than other non-communicable diseases [24] . However, currently childhood obesity has become a major public health issue [25] [26] . Gravity of increased prevalence of childhood obesity could be demonstrated from the fact-this will be the first generation in which children would die before their parents in significant numbers [13] [27] . Future decades would witness an increase in the ratio of overweight and obese individuals than the normal weight population, if the prevalence rate of obesity continues to amplify. An effective remedy for obesity requires detection and modification of preventive and causative etiological vectors [13] . Prevalence rate estimation of obesity is instrumental for execution of future intervention plans for its prevention and control [24] . Obesity is a multifactorial condition with a strong lifestyle-allied influence. It is determined by environmental as well as genetic factors, triggering several other diseases [25] [28] [29] . Familial history has been identified as a chief risk factor for several chronic diseases of public health significance, including obesity.
But not much is known about the accuracy of self-reported familial history, particularly self-reported familial history of obesity. However, such information could be of immense significance for using in genetic studies and others intended to understand disparity between participants with and without family history of obesity. Self-reported measure of family history (here for obesity) is beneficial in terms of practicality as a low-cost method, valid over a larger proportion of individuals [3] .
It has been illustrated in some studies that there exists "familial aggregation" in familial correlations of obese/overweight state during early days of life [30] whereby daughters are more likely to be inflicted upon by parental indices of adiposity than sons [14] . Consistent with these lines, a positive history in family for obesity cases has been highlighted in the present study to be one of the major diagnostic risk factors for the onset of weight gain, equally suggested by many other studies [1] [2] [3] . Present work could be taken as an opportunity for incorporating interventional policies intended for health promotion and prevention of several life-threatening non-communicable diseases, obesity being one of them. Positive familial history of obesity has demonstrated a considerable association with an elevated age of body, body fat percentage (in total), and with all other obesity indices, including waist circumference, proven by descriptive statistics and inferential statistics directed over the data used for this study. It could be realized that cases of history for obesity in family have made the following generations far more obese/highly vulnerable for being so. It denotes that genetic influence being necessarily predominantly pervasive may infest across virtually all phenotypic instances, or are likely to manifest through different interplay with environment. Or according to another possibility, the nature-nurture correlation by which an individual's own behavior, that again gets partly impacted by genes can influence exposures to environmental risks either directly or by inducing risk-imposing behavior on other members in a family [31] .
Involving family-units would be a crucial step in this process of identification of the patient and their immediate family members highly vulnerable for becoming patients themselves. However, family-ties are likely to get loosen with progressing westernization and urbanization. But for the countries that are relatively smaller and cohesive, this process would take time. Households high-at risk for developing obese status further highlighted by stronger family for the same require interventions to promote lifestyle changes in their diet and physical activity, as a rational strategy to manage its incidence and prevention [1] . Even the work preceding this currently presented piece suggests at cultivating healthy eating habits and other standard practices for stimulating an enduring lifestyle. This provides an escape from triggering the chances of progression of obesity, mainly of abdominal/central type [32] .
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For an individual or a group to reject or embrace lifestyle changes role of family ties and coherence could be imperative to note. The risk for undergoing obesity multiplies several times when accompanied with low level of physical activity among family members. This indicates that modification of diet and activity plans could be effective interventions. Also, having witnessed the burden of such maladies within their family, folks are more likely to be motivated to modify their behavioral patterns such that their motivation for behavior change would, therefore be widen-up than that among the general population. However, a behavioural change might be impossible to implement and consolidate if it is not accepted as a family commitment in a society where family-ties are very strong, and most people eat from communal family food bowls [1] . While on government-led intervention front, it has been suggested that decentralization of care could help to enhance control over non-communicable diseases [33] .
Conclusion
Present study corroborated the undeniable vulnerability for increased weight gain on familial lines, thus implying the need towards comprehensive edification of society about the same. Also, assessment of abdominal adiposity in relation to history for general obesity is instrumental for predicting the same, as suggested in the current study. This brings us to the conclusion that shifting to standard lifestyle patterns, possibly during earlier ages of life especially among those bearing a family history of obesity is the utmost demand of hour, since genetic predisposition could not be altered at all in this regard over a wider scale.
